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(54) INTERIOR MATERIAL FOR AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
interior material for automobile with a 
constant impact absorbing performance by 
providing a core material formed of the foam 
of a synthetic resin. 
SOLUTION: This interior material for 
automobile comprises a core material 1 
formed of the foam of a synthetic resin, and 
a ratio (S2/S1) of a minimum value S1 and a 
maximum value S2 of 5% compression 
strength in a range of an environmental 
temperature of -20 through +50° C, of the 
core material is below 3. A thermoplastic 
polyester resin is used for the foam molding 

used in the core material. By using the thermoplastic polyester resin with 
a reduced speed of crystallization, a degree of crystallization of pre- 




expanded particles can be prevented from being increased in excess, the 
forming fusion in the internal die foam molding can be prevented from 
being extremely lowered, and the foam molding can be easily 
manufactured under ordinary molding conditions by using a general foam 
molding machine. 
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CLAIMS 

[Claim(s)] 

[Claim 1] Interior material for automobiles characterized by consisting of 
foam of synthetic resin and having the core material whose ratios S2/S1 
of the minimum value S1 of 5% compressive strength and maximum S2 in a 
temperature requirement with an environmental temperature of -20-+50 
degrees C are three or less. 

[Claim 2] Interior material for automobiles according to claim 1 whose 
degree of crystallinity of the is 20 - 40% and whose rate of welding the 
core material is formed with the foaming object which carried out foaming 
in a mold of the pre-expansion particle of thermoplastic polyester system 
resin, and is 40% or more. 

[Claim 3] Interior material for automobiles according to claim 2 which is 
what contains at least one sort of components chosen from the group to 
which thermoplastic polyester system resin consists of isophthalic acid 
and cyclohexane dimethanol into [ all ] a component in 0.5 - 10% of the 
weight of the range in a total amount. 

[Claim 4] Interior material for automobiles according to claim 2 or 3 some 
of whose thermoplastic polyester system resin [ at least ] is playback 
resin collected from the used product. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the interior material for 

automobiles. 

[0002] 

[Description of the Prior Art] For example, a door inside, a door trim, a 
head-lining inferior surface of tongue, a rear package, a knee bolster, An 
air bag door, a headrest, an armrest, various pillars, a quarter trim, A 
frontside trim, a front seat back, a crush pad, A console box, a console lid, 
RAGGEJI floor covering, The core material which consists of a foaming 
object in a mold made of a polypropylene regin recently as interior 
material for automobiles, such as a partition board, a center console, and a 
lid of a console box, The thing equipped with the epidermis material of the 
polyolefine system resin foaming sheet of high expansion ratio which 
wraps the core material concerned entirely, and the product made from 
the polypropylene regin sheet by which the laminating was carried out to 
the outside was proposed (for example, refer to JP.6-1 15025.A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, the foam of the 
polypropylene regin which constitutes a core material in the above- 
mentioned interior material for automobiles according to the place which 
artificers examined Although excelled in lightweight nature, cracking 
resistance, adiathermic, chemical resistance, etc., since the temperature 
dependence of a mechanical strength, especially compressive strength is 
large For example, the thing for which the temperature dependence of the 



engine performance which absorbs the impact is [ that the operator and 
those / attendance / who have ridden on inside should be taken care of] 
high at the time of the collision of an automobile etc., and it runs short of 
the impact absorptivity ability under hot environments especially, So, it 
became clear for the need for using the spec, design and the foam with a 
consistency big concrete more in consideration of the fall on the strength 
by the temperature rise etc. to arise, and to produce the various problems 
that sufficient lightweight-ization cannot be attained. 
[0004] The purpose of this invention is to offer the interior material for 
automobiles which has related almost fixed impact absorptivity ability to 
temperature. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, artificers examined whether the interior material for 
automobiles which has related almost fixed impact absorptivity ability to 
temperature would be obtained, when the core material of the interior 
material for automobiles had what kind of property, about 
[ consequently, / which interior material experiences when an automobile 
is usually boiled and is used through every year / which is predicted to 
come out ] — with [ the ratios S2/S1 of the minimum value S1 of 5% 
compressive strength and maximum S2 in an about -20-+50-degree C 
temperature requirement ] three [ or less ] It came to complete a header 
and this invention for the ability of the interior material for automobiles 
using such a core material to maintain related almost uniformly to 
temperature the engine performance which absorbs an impact at the time 
of a collision etc. 

[0006] That is, the interior material for automobiles of this invention 
consists of foam of synthetic resin, and is characterized by having the 
core material whose ratios S2/S1 of the minimum value S1 of 5% 
compressive strength and maximum S2 in a temperature requirement with 
an environmental temperature of -20-+50 degrees C are three or less. 
[0007] 

[Embodiment of the Invention] Below, this invention is explained. 
<Interior material for automobiles> The interior material for automobiles of 
this invention is equipped with the core material which consists of foam of 
synthetic resin as mentioned above, and it is characterized by the ratios 
S2/S1 of the minimum value S1 of 5% compressive strength and maximum 



S2 in the temperature requirement with an environmental temperature of 
-20-+50 degrees C of the core material concerned being three or less. 
[0008] That to which the above-mentioned ratios S2/S1 exceed 3 
produces the problem of changing sharply the impact absorptivity ability at 
the time of a collision with environmental temperature, as mentioned 
above. In addition, in order to stabilize further the impact absorptivity 
ability of the interior material for automobiles to change of environmental 
temperature, it is desirable that the above-mentioned ratios S2/S1 are 
two or less, and it is still more desirable that it is 1 .5 or less. 
[0009] In addition, the lower limit of ratios S2/S1 cannot be 
overemphasized, and is 1 when the above-mentioned minimum value S1 
and maximum S2 are equal. Although many things are considered as foam 
of synthetic resin which satisfies this temperature-compressive strength 
property, the foaming object which carried out foaming in a mold of the 
pre-expansion particle of thermoplastic polyester system resin especially 
is used suitably. 

[0010] When satisfying the above-mentioned temperature-compressive 
strength property, the foaming object of thermoplastic polyester system 
resin is lightweight, and excellent in impact absorptivity, a repeat 
compression set, chemical resistance, etc. moreover , especially the 
foaming object of the above-mentioned thermoplastic polyester system 
resin be excellent also in the dimensional stability under hot 
environments , and have the advantage that the interior material for 
automobiles which cannot generate easily deformation , a camber , etc. by 
gap of a dimension with other members , such as a sheet of the epidermis 
material describe below and a late-coming bubble scale factor and a 
configuration maintenance material , and a configuration etc. and which 
can fully be equal to long-term use can be constitute . 
[0011] The interior material for automobiles covers with epidermis material 
as usual the part of the above-mentioned core material exposed to the 
interior of a room of an automobile at least, and is formed. As epidermis 
material, flexible web materials, such as a polypropylene regin sheet 
mentioned above, are used suitably. Moreover, there is an advantage that 
the feel when pressing interior material etc. can be improved, maintaining 
the impact absorptivity ability by the core material as it is, if the 
polyolefine system resin foaming sheet of high expansion ratio mentioned 
above is infixed between epidermis material and a core material. 



[0012] Moreover, in order to maintain the configuration of the whole, you 
may also include the configuration maintenance material formed tabular, in 
the shape of a frame, etc. in the interior material for automobiles. In 
addition, various design changes can be performed in the range which does 
not change the summary of this invention. 

CThermoplastic polyester system resin> Each conventionally well-known 
various thermoplastic polyester system resin represented by the 
polyethylene terephthalate (PET) compounded by carrying out the 
polycondensation reaction of a terephthalic acid and the ethylene glycol, 
for example as the aforementioned thermoplastic polyester system resin 
which forms the foaming object used suitable for a core material in this 
invention is usable. 

[0013] However, in order to require time amount high [ conventional 
thermoplastic polyester system resin, such as Above PET, / generally ] 
gas barrier nature and great although a foaming agent is sunk in a foaming 
agent is sunk into resin — making — [a sinking-in process], while heating 
subsequently and carrying out pre-expansion After particle-izing and 
obtaining a pre-expansion particle, it is filled up with a [pre-expansion 
process] and this pre-expansion particle in a mold. There is a possibility of 
taking time amount, cost, and time and effort with a foaming object, i.e., 
having manufactured the core material of the interior material for 
automobiles in this case, by the conventional foaming approach which is 
made carrying out heating expansion and carries out foaming [the foaming 
process in a mold]. 

[0014] Crystallization tends to progress with heating, i.e., since the rate of 
crystallization is quick, the degree of crystallinity of a pre-expansion 
particle becomes high too much with heating at the time of above- 
mentioned sinking in and pre-expansion, at the time of foaming in a mold, 
the fall of the foaming welding nature of foaming grains is imitated, and the 
thermoplastic polyester system resin of further the above-mentioned 
former also has a problem of **. For this reason, in having used the 
general-purpose foaming machine, for example, the gage pressure of 
steam having carried out foaming by the usual process condition of 0.5 or 
less MPas especially, although the foaming object excellent in thermal 
resistance is acquired, foaming grains cannot manufacture the foaming 
object which was excellent in reinforcement, such as welding and said 
unified compressive strength, good in it being also at the high rate of 



welding. 

[0015] Therefore, in order to manufacture the foaming object which has a 
high rate of welding using conventional thermoplastic polyester system 
resin, such as PET, the need of fabricating by special process condition to 
which gage pressure exceeds 0.5MPa(s) using the special foaming machine 
which gave the special function of being able to supply a lot of steam in a 
mold at homogeneity is produced. However, such a special process 
condition, therefore the foaming object manufactured become the thing 
which has too high degree of crystallinity and which exceeds 40%, although 
excelled in thermal resistance, it becomes weak, and the reinforcement 
needed on the contrary is not obtained. 

[0016] Moreover, the dimensional stability under hot environments falls 
and especially the foaming object with which degree of crystallinity 
exceeded 40% also has the problem of being easy to produce deformation 
of interior material, camber, etc. So, especially in this invention, it is 
desirable to use that by which the rate of the crystallization was 
controlled as the above-mentioned thermoplastic polyester system resin. 
That is, it is controlled that the degree of crystallinity of the pre- 
expansion particle according [ the thermoplastic polyester system resin 
with which the rate of crystallization was controlled ] to heating compared 
with the conventional PET etc. becomes high too much, and it is 
prevented that the foaming welding nature at the time of foaming in a mold 
becomes remarkably low. 

[0017] Therefore, without using a special foaming machine for the foaming 
object excellent also in dimensional stability, while excelling in the foaming 
welding nature at the time of foaming in a mold and excelling also in a 
mechanical strength, the usual process condition which used the general- 
purpose foaming machine enables it to manufacture easily, and it can 
control that the degree of crystallinity of the acquired foaming object 
becomes high too much. 

[0018] A differential scanning calorimeter (DSC) is used for the rate of 
crystallization of thermoplastic polyester system resin, and it is Japanese 
Industrial Standards JIS. The peak temperature (temperature of the peak 
from which crystallization arises at the time of a temperature up) of 
crystallization of the resin measured according to the measuring method 
of K7121 printing can estimate. That is, resin can need that is, say a lot of 
heat that the rate of crystallization is slow to promoting crystallization, so 



that the peak temperature of crystallization is high. 

[0019] The above-mentioned crystallization peak temperature is measured 
filling up the measurement container of DSC with the thermoplastic 
polyester system resin of the specified quantity as a test portion, and 
specifically carrying out a temperature up with 1 0-degree-C programming 
rate for /. Thus, if the range of the crystallization peak temperature of the 
measured thermoplastic polyester system resin is about 130 degrees C or 
more, it can be said that it is suitable thermoplastic polyester system 
resin with which the rate of crystallization was controlled as mentioned 
above. 

[0020] In addition, as for especially crystallization peak temperature, it is 
desirable that within the limits of the above is also 180 degrees C or less. 
When crystallization peak temperature exceeds 180 degrees C, since the 
glass transition point of resin becomes high, the condition width of face of 
foaming in a mold becomes narrow, and when shaping becomes less easy 
on the contrary, there is also a possibility of producing the problem that 
become easy to generate contraction on the surface of a Plastic solid, and 
the good foaming object of an appearance is not acquired at the time of 
foaming in a mold. Moreover, the problem that the manufactured foaming 
object will become weak may also be produced. 

[0021] In addition, when it takes into consideration manufacturing a good 
pre-expansion particle and a good foaming object in consideration of the 
balance of each above-mentioned property, as for especially the peak 
temperature of thermoplastic polyester system resin, it is desirable that 
within the limits of the above is also about 132-175 degrees C, and it is 
still more desirable that it is about 135-170 degrees C. As thermoplastic 
polyester system resin with which are satisfied of this property, although 
not limited to this, what contains at least one sort of components chosen 
from isophthalic acid and the group which consists of cyclohexane 
dimethanol in 0.5 - 10% of the weight of the range in a total amount is 
raised into [ all ] a component. 

[0022] That is, it is formula (1): [0023] as dicarboxylic acid. 

[Formula 1] 
HOOO/^XOOH 

u ™ 



[0024] While coming out and using these both together as diol, using 



cyclohexane dimethanol, using the isophthalic acid expressed When using 
either independently and using both together again, a content rate 
independent [ the ] the content rate of the sum total The above- 
mentioned thermoplastic polyester system resin made into 0.5 - 10% of 
the weight of within the limits in [ all ] a component, respectively Since 
crystallization peak temperature becomes within the limits which is 1 30- 
180 degrees C according to the operation which controls crystallization of 
resin which isophthalic acid and/or cyclohexane dimethanol have, it 
becomes possible to manufacture the good foaming object which does not 
produce the above various problems. 

[0025] In addition, when it takes into consideration manufacturing a good 
pre-expansion particle and a good foaming object in consideration of the 
balance of each above-mentioned property, as for isophthalic acid and/or 
the content rate of cyclohexane dimethanol, it is desirable that especially 
within the limits of the above is also about 0.6 - 9.5 % of the weight, and it 
is still more desirable that it is about 0.7 - 9 % of the weight, formula (2): 
[0026 which two methanol parts permuted by the 1st place of a 
cyclohexane ring, and the 4th place fundamentally as cyclohexane 
dimethanol among the above, respectively — ] 
[Formula 2] 



[0027] Although it comes out and 1 expressed and 4-cyclohexane 
dimethanol are used, if the isomer permuted by other locations of a 
cyclohexane ring also has two little methanol parts, it can use together. As 
dicarboxylic acid, a terephthalic acid, a phthalic acid, etc. are raised, for 
example among other components which constitute thermoplastic 
polyester system resin with the above-mentioned isophthalic acid and 
cyclohexane dimethanol. 

[0028] Moreover, as a diol component, ethylene glycol, alpha-butylene 
glycol (1, 2-butanediol), beta-butylene glycol (1,3-butanediol), 
tetramethylene glycol (1 ,4-butanediol), 2, 3-butylene glycol (2, 3- 
butanediol), neopentyl glycol, etc. are raised, for example. 
[0029] moreover, in the raw material of thermoplastic polyester system 
resin It adds to each above-mentioned component. As an acid component 
as the multiple-valued carboxylic acid, its anhydride, or the alcoholic 
components more than trivalence, such as tetracarboxylic acid, such as 




(2) 



tricarboxylic acid, such as trimellitic acid, and pyromellitic acid the range 
which does not affect the crystallinity of thermoplastic polyester system 
resin, a rate of crystallization, etc. which mentioned above the polyhydric 
alcohol more than trivalence, such as tetra-oar, such as triol, such as a 
glycerol, and pentaerythritol, etc. — small quantity — you may make it 
contain 

[0030] The above-mentioned thermoplastic polyester system resin is 
manufactured by carrying out the polycondensation reaction of the raw 
material which predetermined was comparatively got blocked in each 
above-mentioned component, and contained isophthalic acid and/or 
cyclohexane dimethanol in 0.5 - 1 0% of the weight of the range in the total 
amount as mentioned above as usual. Moreover, the above-mentioned 
thermoplastic polyester system resin blends two or more sorts of 
thermoplastic polyester system resin with which isophthalic acid differs 
from the content rate of cyclohexane dimethanol so that the content rate 
of the isophthalic acid and/or cyclohexane dimethanol which are occupied 
in [ all ] a component may become in a total amount 0.5 - 10% of the 
weight of within the limits, for example, it can manufacture it also melting 
and by mixing under heating using an extruder etc. 
[0031] According to this approach, the content rate of both the above- 
mentioned components in the manufactured pre-expansion particle can be 
adjusted only by changing the blending ratio of coal of two or more sorts 
of thermoplastic polyester system resin with which isophthalic acid differs 
from the content rate of cyclohexane dimethanol in the manufacture 
phase of a pre-expansion particle. For this reason, tuning can be simplified 
compared with the case where the content rate of both components is 
adjusted in the synthetic phase of resin, and there is an advantage that it 
can respond now to modification of a specification etc. flexibly. 
[0032] Moreover, there is also an advantage of becoming possible to attain 
effective reuse-izing of a resource, streamlining of dust, and low cost- 
ization of a pre-expansion particle, by using the ingredient collected and 
reproduced from the used PET bottle etc. as one sort of the 
thermoplastic polyester system resin blended, for example. In addition, in 
the above-mentioned approach, melting and mixing under heating are fully 
desirable so that each resin may alloy-ize by the ester exchange reaction 
between two or more sorts of thermoplastic polyester system resin and it 
may become uniform thermoplastic polyester system resin. 



[0033] In addition, after pre-expansion is carried out, in [ which was mixed 
with the foaming agent under high-pressure melting using the extruder 
etc. ] cutting subsequently and manufacturing, in advance of mixing of a 
foaming agent, it performs production of melting of two or more sorts of 
resin, and the uniform thermoplastic polyester system resin by mixing in 
the above-mentioned extruder as mentioned above, so that a pre- 
expansion particle may be mentioned later, and continuously, it is efficient 
to enforce the above-mentioned manufacture approach, and, subsequently 
it is desirable. 

[0034] However, melting and the uniform thermoplastic polyester system 
resin mixed and produced may be beforehand fed into an extruder for two 
or more sorts of resin using another equipment, and a pre-expansion 
particle may be manufactured by the above-mentioned manufacture 
approach. In addition, when melting at the time of manufacturing a pre- 
expansion particle, miscibility, the moldability at the time of manufacturing 
a foaming object by foaming in a mold using the manufactured pre- 
expansion particle, etc. are taken into consideration, as for the 
thermoplastic polyester system resin used by this invention, it is desirable 
that the intrinsic viscosity (measurement temperature: 35 degrees C, 
solventorthochromatic chlorophenol) is 0.6 to about 1.5. 
<Pre-expansion particle> As usual, after infiltrating a foaming agent into 
the above-mentioned thermoplastic polyester system resin, it may 
particle-ize and a pre-expansion particle may be manufactured while 
heating and carrying out pre-expansion. 

[0035] However, while skipping the process which infiltrates a foaming 
agent into thermoplastic polyester system resin and saving time amount, 
cost, and time and effort In order to make still lower the degree of 
crystallinity of the pre-expansion particle manufactured and to control 
further the fall of the foaming welding nature at the time of foaming in a 
mold As mentioned above, after mixing with a foaming agent under high- 
pressure melting, carrying out pre-expansion of the above-mentioned 
thermoplastic polyester system resin and acquiring a pre-expansion 
object, it is desirable to cut this and to manufacture a pre-expansion 
particle. 

[0036] The extrusion-foaming method using the extruder as the approach 
of mixing with a foaming agent and carrying out pre-expansion of the 
thermoplastic polyester system resin under high-pressure melting, is 



efficient, and is adopted suitably. Although it may be a single screw 
extruder, a twin screw extruder, etc. which especially the extruder that 
can be used is not limited but are usually used for extrusion-foaming 
shaping of this kind and you may be the tandem die which connected 
these further, the extruder which has sufficient melting and mixed 
capacity is desirable. 

[0037] Things various as a mouthpiece of an extruder can be used, for 
example, a circular ring-like mouthpiece and a flat — a mouthpiece and a 
nozzle — a mouthpiece and the multi-nozzle by which further two or more 
nozzles have been arranged — a mouthpiece etc. is raised. These 
mouthpieces can be used and pre~expansion Objects of various 
configurations, such as the shape of the shape of a sheet, tabular, and a 
rod, can be made. Various approaches are adopted in order to make a pre- 
expansion object into the predetermined configuration mentioned above. 
[0038] for example, in order to acquire a sheet-like pre-expansion object, 
a mandrel top is gone on in the pre-expansion object of the shape of a 
cylinder extruded from the circular ring-like mouthpiece — making — 
considering as the shape of a sheet **** — a flat — what is necessary is 
just to make into the shape of a sheet a tabular pre-expansion object with 
the thickness extruded from the mouthpiece with a chilled roll Moreover, 
in order to acquire a thick tabular pre-expansion object, foaming is 
advanced making it close to the metal plate of a pair, and the approach of 
making it into predetermined thickness etc. is adopted. 
[0039] Various approaches, such as making the cooling system by which 
the temperature control was carried out besides air cooling or water 
cooling contact as the cooling approach of a pre-expansion object etc., 
can be used. It is important to control that perform cooling of a pre- 
expansion object as promptly as possible, and crystallization advances too 
much. Thus, a pre-expansion particle is completed by cutting the pre- 
expansion object of the manufactured various configurations, and making it 
into the shape of cylindrical, corniform, and a chip etc. suitably. 
[0040] Cooling and cutting of the above-mentioned pre-expansion object 
can be performed to proper timing. For example, after cooling through the 
pre-expansion object extruded from the mouthpiece underwater at the 
time of the arbitration under foaming thru/or after the completion of 
foaming, you may cut in a predetermined configuration and magnitude 
using a pelletizer etc. Moreover, it is just before the completion of foaming 



extruded from the mouthpiece, or immediately after the completion of 
foaming, and you may cool, after cutting the pre-expansion object before 
cooling immediately. 

[0041] Furthermore, once rolling round the pre-expansion object extruded 
in the shape of a sheet in the shape of a roll and keeping it by a winder 
etc., a grinder and a cutting machine may cut it. The magnitude of the 
pre-expansion particle manufactured in this way is expressed with mean 
particle diameter, and its about about 0.5-5mm is desirable. Moreover, 
when a foaming machine general-purpose as mentioned above is used for 
it, and carries out foaming by the usual process condition, and it takes into 
consideration acquiring the high foaming object of a mechanical strength 
excellent in the welding nature of particles, as for the degree of 
crystal linity of a pre-expansion particle, it is desirable that it is about 8% 
or less extent. 

[0042] moreover, the time of building a pre-expansion particle — yet — 
remaining heat — **** — in order to prevent becoming easy to fuse the 
pre-expansion particles which are, as for the above-mentioned degree of 
crystallinity, it is desirable that it is about 1% or more. In addition, as for 
especially the degree of crystallinity of a pre-expansion particle, it is 
desirable that within the limits of the above is also about 1 - 7%, and it is 
still more desirable that it is about 1 - 6%. 

[0043] A differential scanning calorimeter (DSC) is used for degree of 
crystallinity (%) as well as measurement of the crystallization peak 
temperature described previously, and it is Japanese Industrial Standards 
JIS. From the amount of cold heat of crystallization and the amount of 
heat of fusions which were measured according to the measuring method 
of K7121 printing, it asks by the degree type. 
[0044] 
[Equation 1] 

SSIHbg (%) = ^^r,r--r^„ * 1 00 

[0045] In addition, the amount of heat of fusions of perfect crystal PET 
per mol in a formula is set to 26.9kJ(s) from the publication of a giant- 
molecule data handbook [the Baifukan issue]. Specifically the 
measurement container of DSC is filled up with the pre-expansion particle 
of the specified quantity as a test portion, the amount of cold heat of 
crystallization and the amount of heat of fusions are measured, carrying 



out a temperature up with 10-degree-C programming rate for /, and the 
degree of crystallinity of a pre-expansion particle is called for from the 
measurement result based on the above-mentioned formula. 
[0046] Although the bulk density of a pre-expansion particle can adjust 
the pre-expansion particle concerned suitably according to the 
consistency of the foaming object manufactured by carrying out foaming in 
a mold etc., it is usually desirable that it is bulk density almost equal to a 
foaming object. Various additives may be added to a pre-expansion 
particle. As an additive, for example, a cellular regulator, a flame retarder, 
an antistatic agent, a coloring agent, etc. are raised other than a foaming 
agent, in order [ moreover, ] to improve the melting property of 
thermoplastic polyester system resin — the metallic compounds of la like 
an epoxy compound like glycidyl phthalate, an acid anhydride like 
pyromellitic acid 2 anhydride, and a sodium carbonate, and an Ila group 
etc. — a modifier — carrying out — a simple substance — or two or 
more sorts can be mixed and it can add. In order that they they not only 
improve the fizz of a pre-expansion particle, but may improve the rate of a 
closed cell of the obtained foaming particle, since especially these 
modifiers can enlarge expansion force of a pre-expansion particle, they 
are effective. 

[0047] These any may be used, although it will be classified into the solid- 
state compound which decomposes at the temperature more than the 
softening temperature of thermoplastic polyester system resin, and 
generates gas, the liquid evaporated within thermoplastic polyester system 
resin, the inactive gas which may be dissolved in thermoplastic polyester 
system resin under pressurization as a foaming agent which can be used 
by this invention if it divides roughly, and it heats. Among these, as a 
solid-state compound, an AZOJI carvone amide, 

dinitrosopentamethylenetetramine, a hydra ZORUJI carvone amide, sodium 
bicarbonate, etc. are raised, for example, moreover — as the liquid to 
evaporate — a propane, n-butane, an isobutane, n-** NTAN, and an 
isopentane — it passes and an ether compound like saturated aliphatic 
hydrocarbon like KISAN, ** NZEN, a xylene, aromatic hydrocarbon like 
toluene, a methyl chloride, halogenated hydrocarbon like Freon 
(trademark), wood ether, and methyl tert-butyl ether etc. is raised. As a 
still more nearly inactive gas, a carbon dioxide, nitrogen, etc. are raised, 
for example. 



[0048] In addition, when cutting and manufacturing a thermoplastic 
polyester system resin pre-expansion particle, after mixing with a foaming 
agent under high-pressure melting, extruding a pre-expansion particle and 
carrying out pre-expansion using an extruder, as mentioned above, while 
evaporating at the moment of extruding from the mouthpiece of an 
extruder and making melting resin foam, it is desirable to use the foaming 
agent which takes the heat of the melting resin concerned, for example, 
saturated aliphatic hydrocarbon, halogenated hydrocarbon, etc. Since 
these foaming agents are effective in carrying out the operation which 
cools the fused thermoplastic polyester system resin, and stopping the 
degree of crystallinity of a pre-expansion particle low, they are desirable. 
[0049] Moreover, to a pre-expansion particle, it is the range which has big 
effect neither on the crystallinity of thermoplastic polyester system resin, 
nor the rate of crystallization, for example, thermoplastic elastomer, such 
as polyolefine system resin, such as a polypropylene regin, and a polyester 
system, a polycarbonate, an ionomer, etc. may be added. As an approach 
of manufacturing the core material of the interior material for automobiles 
as a foaming object using a pre-expansion particle, the approach of filling 
up with a pre-expansion particle the metal mold which cannot be sealed 
although it can be closed down, and introducing and carrying out foaming 
in a mold of the steam as a heating medium further is desirable. 
[0050] As a heating medium at this time, although hot blast, oil, etc. can 
be used besides steam, when fabricating efficiently, steam is the most 
effective. What is necessary is just to pick out the fabricated foaming 
object from metal mold, after cooling. What is necessary is to use a 
general-purpose foaming machine, as mentioned above, and just to carry 
out foaming by the usual process condition, in carrying out foaming in a 
mold with steam, after [ namely, ] being filled up with a pre-expansion 
particle to metal mold — first — low voltage — fixed time amount and 
steam are carried out with [for example, gage pressure 0.04MPa extent], 
and external HE discharge of Ayr between particles is carried out by HE 
******** in metal mold. Subsequently, the pressure up [for example, 
0.08MPa extent] of the ** of the steam to blow is carried out, and while 
making a pre-expansion particle foam in a mold, particles are made to be 
able to weld and it can consider as a foaming object. 
[0051] Moreover, after putting a pre-expansion particle into a well-closed 
container beforehand and pressing inert gas, such as carbon dioxide gas, 



nitrogen, and helium, fit, until just before using it for foaming in a mold in 
metal mold, by holding under the ambient atmosphere of the gas pressed 
fit, expansion force at the time of foaming in a mold in the metal mold of a 
pre-expansion particle can be enlarged more, and a good foaming object 
can also be acquired. As for especially the rate of welding used as the 
criteria of the welding nature of particles in the foaming object acquired in 
this way, it is desirable that it is 60% or more above all 50% or more 40% or 
more, the rate of welding is this range, and it can be said that the welding 
nature which was excellent according to the rank is shown. 
[0052] Moreover, when the dimensional stability under hot environments 
etc. is taken into consideration, as for especially the degree of 
crystallinity, it is desirable that it is about about 20 - 40%. In any [ this ] 
case, the heat shrink by the temperature change becomes large, and a 
possibility of generating deformation, camber, etc. produces what degree 
of crystallinity is less than 20%, or exceeds 40%. Moreover, that to which 
degree of crystallinity exceeds 40% becomes weak, and also produces the 
problem that the reinforcement needed as mentioned above is not 
obtained. 

[0053] Various approaches are employable in order to adjust the degree of 
crystallinity of a foaming object to the predetermined value of above- 
mentioned within the limits. For example, what is necessary is just to raise 
degree of crystallinity by holding and heat-treating a foaming object within 
metal mold for a while, without taking out from metal mold immediately 
etc., when the degree of crystallinity of the foaming object after foaming is 
lower than the value made into the purpose. 

[0054] Moreover, what is necessary is to quench metal mold and just to 
control the rise of degree of crystallinity, in being near, the value which 
the degree of crystallinity of the foaming object just behind foaming makes 
the purpose, and. The degree of crystallinity of foam is Japanese Industrial 
Standards JIS as well as the degree of crystallinity of the pre-expansion 
particle described previously. It asks from the amount of cold heat of 
crystallization and the amount of heat of fusions which were measured 
according to the measuring method of K7121 printing. 
[0055] After using it for the interior material for automobiles, it 
decomposes and collects, and the core material as a foaming object can 
be reused as a pre-expansion particle etc. While being able to contribute 
to effective reuse-izing of a resource, and streamlining of dust by reusing 



a used foaming object in this way, low cost-ization of a foaming object can 

also be attained. 

[0056] 

[Example] Hereafter, an example and the example of a comparison are 
given and the point which is excellent in this invention is explained 
concretely. In addition, the degree of crystallinity of the foaming object 
manufactured using a pre-expansion particle and it is Japanese Industrial 
Standards JIS, as mentioned above. It asked from the result measured 
according to the measuring method of K7121 printing. 
[0057] Moreover, the consistency was measured by the following 
approach. 

Measurement Japanese Industrial Standards JIS of a consistency K6767 
was asked for the bulk density (g/cm3) of a pre-expansion particle, and 
the consistency (g/cm3) of a foaming object by the degree type based on 
the approach of printing. 
[0058] 
[Equation 2] 

(g/cm 3 ) - ■ 



#S5Sfc©Sft» (cm 3 ) 



[0059] Moreover, about the foaming object as a core material of the 
interior material for automobiles manufactured in the following examples 
and the example of a comparison, the following trial was performed and 
the property was evaluated. 

Measurement Japanese Industrial Standards JIS of 5% compressive 
strength While measuring 5% compressive strength (kg/cm2) in the 
temperature requirement with an environmental temperature of -20-+50 
degrees C of the foaming object of each example and the example of a 
comparison to A951 1 based on the approach of printing, ratios S2/S1 
were calculated from the minimum value S1 and maximum S2. 
[0060] After bending the foaming object of measurement each example of 
the rate of welding, and the example of a comparison and making it 
fracture in the thickness direction, counting of the number of all the 
foaming particles that exist in the fracture surface, and the number of the 
foaming particle in which the particle itself carried out ingredient 
destruction was carried out before long. And it asked for the rate of 
welding used as the criteria of the welding nature of particles (%) by the 
degree type. 



[0061] 
[Equation 3] 

<%) X100 

[0062] The polyethylene terephthalate resin pellet 70 weight section which 
reproduced the example 1 recovery PET bottle, Content rate:7.3% of the 
weight of the isophthalic acid, the crystallization peak temperature of 
1 53.9 degrees C, and the thermoplastic polyester system resin [IV value 
0.72] 30 weight section containing an isophthalic acid component by which 
the speed of crystallization was controlled, The pyromellitic acid 2 
anhydride 0.3 weight section and the sodium carbonate 0.03 weight 
section are supplied to an extruder [aperture:65mm, L/D ratio:35]. On 
conditions with an engine-speed 50rpm [ of a screw ], and a barrel 
temperature of 270-290 degrees C with melting and mixing a barrel — on 
the way — the butane (n-butane / isobutane = 7/3) as a foaming agent 
from press fit tubing boiled and connected — mixture — receiving — 1.1 
% of the weight — it came out comparatively and pressed fit. 
[0063] After extruding and carrying out pre-expansion of the mixture of a 
melting condition next through each nozzle of the multi-nozzle metal mold 
[that by which 1 5 nozzles with a diameter of 0.8mm have been arranged 
on a straight line] connected at the tip of a barrel, it cooled by the cooling 
water tank immediately held at 20 degrees C. And fully removing the water 
adhering to the foam of the shape of a cooled strand, the pellet cutter cut 
and the pre-expansion particle was manufactured. Bulk density was 0.14 
g/cm3. 

[0064] Next, this pre-expansion particle is put into a proof-pressure well- 
closed container, a carbon dioxide is introduced, and after pressurizing 
0.5MPa(s) (gage pressure) and holding the inside of a container in ordinary 
temperature for 2 hours, the foaming particle was taken out from the well- 
closed container, it put in in the foaming tub, and the steam which mixed 
air was introduced, and the temperature in a foaming tub is kept at 60-70 
degrees C, and carried out the recurrence bubble for 120 seconds, the 
pre-expansion particle obtained here — an approximate circle with a 
diameter [ of 2.5mm ], and a die length of 2.5mm — it was pillar-shaped, 
and bulk density was 0.06 g/cm3 and degree of crystallinity was 7.1%. 
[0065] Next, put this pre-expansion particle into a proof-pressure well- 
closed container, introduce a compressed air, and the inside of a container 



is pressurized at 0.5MPa(s) (gage pressure). After holding in ordinary 
temperature for 5 hours, the pre-expansion particle taken out from the 
well-closed container immediately It has the configuration shown in 
drawing 1 . And 500mm of ****, horizontal abbreviation of 800mm, 
thickness of about 10mm of the subject section, The metal mold for 
manufacturing the foaming object as a core material 1 of the door trim for 
automobiles with a maximum thickness of about 30mm is filled up. A mold 
clamp meal, Welding was carried out at the same time it subsequently 
introduced the steam of gage pressure 0.08MPa for the steam of gage 
pressure 0.04MPa for 15 seconds for 10 seconds and carried out heating 
expansion of the pre-expansion particle into this mold. 
[0066] When the skin temperature of the metal mold which touches the 
foaming object immediately after steam installation termination was 
measured, it was 117 degrees C. And the foaming object which was held 
(the skin temperature of metal mold falls to 104 degrees C) and which 
carries out after water cooling and has said dimension and a configuration 
was manufactured for 100 seconds in this condition. The consistency of 
the acquired foaming object was 0.06g/ml, and degree of crystallinity was 
29.2% in the core 27.9% in the epidermis section. Moreover, the rate of 
welding showed 81% and good welding nature. 

[0067] Moreover, the 5% compressive strength of a foaming object was as 
follows, the ratios S2/S1 calculated from the minimum value S1 and 
maximum S2 are 1.25, and having related almost fixed impact absorptivity 
ability to temperature was checked. 
(5% compressive strength) 

- With polypropylene foam 20 times the example of 20 degree-C:2.5 
kg/cm20 degree-C:2.3kg/cm223 degree-C:2.1 kg/cm250 degree-C:2.0 
kg/cm2 comparison 1 expansion ratio of this, the shape of an example 1 
and isomorphism and the foaming object of this dimension were 
manufactured. And when compressive strength was measured the 5%, it 
was as follows, and the ratios S2/S1 calculated from the minimum value 
S1 and maximum S2 are 3.11, and it became clear that impact absorptivity 
ability was sharply changed according to a temperature change. 

(5% compressive strength) 

- The result beyond 20 degree-C:5.6 kg/cm20 degree-C:3.7 kg/cm223 
degree-C:2.7 kg/cm250 degree-C:1.8 kg/cm2 is shown in Table 1. 
[0068] 



[Table 1] 




mmmi 


tt®(5»J1 




-20TC 


2.5 


5.6 


(kg/cm 2 ) 


OX) 


2.3 


3.7 


23X) 


2.1 


2.7 


50X5 


2.0 


1.8 






1.25 


3.11 



[Effect of the Invention] As mentioned above, as explained in full detail, 
according to this invention, the characteristic effectiveness that the 
interior material for automobiles which has related almost fixed impact 
absorptivity ability to temperature can be offered is done so. 
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zmi^x. jdbt-csml *ctirj:ortBB 

[0031] zo*aiz**ttf. 7BBatt?0)SfiB 
BTf, -f V75r;uBte«fetf/*fci*^p/\*^>i;/ 
9 / -jMD^msomte £ 2 «ei±o)»prfitt* y x 

^T-ibB*Ba>E*«**BHr*«lfl?. SB£*Lfc 
*BB»fimcfcits±EHtf#<D**«£*HBT?^ 

B****l=tt*TBBft»*WWHfc-CiN ttti<B£SI 

ft 4f«=sitti=»i6T? * & * a ic ft § t i^o m& t<& -5c 
[0032] *fc, fcir^tfia^-r^fiftprBtt^'jxx 

Ba>*»ft?l?iJfflfcfc:f5<DB«fc* tt&tflc¥ft&& 

ftfe±Ea>*aicfei\ri*. 2aja±a>f»pTMii 

#yxx^;bBBBIBT?a>x^-r^36BKKlcj:y#B 
Btf7P-fftLr»-ft»RrBtt*yxx-r^**Bfc 

[0033] ftfe*BB«tt^* % »a-TScfe5lzffffi 
«ft£*mvc. RESIST. B»«i:B^Lfca)%T 
BBS**, OL^-eWBfLTBB-r 4**1=1*. ±E<D 
^3l=2BBLt<0«BO»BL ?I*l=ct4^-ft^prB 

T±E(DffU«*-efrlV oi^ldLt, ±E^)8B 



(5) 



[0034] fcfc-u &h,fr£tbmo£m£m^x2m 

i<0. 6~1. 5gSr-fe*(0A<»*LO o 

<¥aaaa?> ^tssEfctim*. tt*H«i=. ±e© 

[0035] fcfc-u K^att^gxx^uxtrniciB 
a»*£a*tf$i«**«LTB$iw» =ix has^t;? 

IB** < 1 4 * 1=. m«*i«f tt««it70ttAft« 
**&!::«< LT, Srt«J&«»ft©S6JSaStt05«T 
**&l=WW*-*fca&|=|*» lfraufcj:5lc. JtlB»RT 

«tt*yix^jMi«*»E}»»T» aa*i&Bft 

U ¥aJfta&#T?a*&tt*«fea>*. ^*l*WR 
[00 3 6] »*Fatt#yxxf->H&aBI**E»M 

aa*fflLxfcffffl»aa*<3a*«iT- & y » #®icsffl* 

ftSo ffi«T-*«#ttjai*i:<l=«je£;|v*\ S$c© 

oTtaiW. +#«nL a*tt£t**«ffti.tt4t 
[003 7] #ffl«©P$£ LTIil^l^fct©^ 

fcfflLTs fitt. a^KttftJfe. a*©© 

[0 0 3 8] fctxIfv-KttfO^ti^j&ft^Sic 

i*. nsstttop^feffLffis^ifcRisttro^asisw 

*, -7>KU;u±*iifT*-a-Ti/— htttLfcy, 77 
? hP*<fcyffLai**lfcJ?#ffl&4«tt©:5Hi«;&tt 



f=JS*©fcS«#©^liSefc(*£^Sfc#>izte % -*t© 

[0039] *a*a#o)&jjj*afcLrtt. sj*** 

i*5i^fc7jai*fflt.*sci:j!><-c-#.5 < , ^ftsej&ttro^ 
*pi*t* * $» y a«^i=fTi\ tsstbtfiaat: at? r -a 

fc«-8»*<D^«j6a«:*aa. aaLrntt*. a 

So 

[0 0 4 0] ±E^ffif6J&ft:<DJ%»t«ifl*. ilg©* 

•f svyufrdcttfrt «. fctxif, pa*yffL 

tHSJtfc^afBJ&tt*, 8a4>£l*Laj&S7a©ffit 

fcpa*»6>PLai*4ifc» aaxTatttixiiaa* 
7a«i?A>o^at!r© : ?a*jfe»:*f c* aaa Lf=© 

[004 1] *&|=. httl=ffLfi.£ih.fe?**a 

-aaaauaisc^cjiora— ;uttic«aa? 

TS§Lfe*. aWI*aKW=-CttffLTtJ:lt, A> 
< LTttt$4t«?a*att?a*t£l*. 

B±«i«tti=tcftfc. aanaaoai^aaaati: 

[0 0 4 2] *fc, ^tS«^S^-*0<i,aiZ, *£* 

a* t or ii«?aa&tt¥n±4tft* l-*>? <# -s© 
*i»±-r*fcftici*, ±E$§mbgi*. 8**1 %a± 
■e fes©A<»£ u*. &8?aft&tt?«>*a4baii. 

±ia<0®SWt?t t < IC 1 ~ 7 %ggT?fe*05A<»* L 

[0 0 4 3] |ga<t£ (%) I*. fti=a*cfcainte- 

^aaaas^naf::. a&asnatt <dso *<£ 
fflur. a*ii3s»j is K7121 Rif®©ai|^73 

ac*CTaSLfe*6aita*j:lUg»*{:*&. * 

[0044] 
[Rl] 



*. ^UP-;U=«fcy->-Ktti:Lfcy-r*itfJ:L^ * 

, oz . _ ^i/gEPcBsaa-^ji/aftooaaa flaai _ 

SaBiGS C%) =■ — X100 

nzmm pet rot^KEfDojiissiBa 



[0 0 4 5] fcfciE*©. ^±eSPET©=E;bfefclJ 

ft] oBa**2 6. 9kjits„ »#tti=r*. aa 
^*4t LT©Bfsa©^aajsa^*D sc©a«!taa 



s„ 

[0 0 4 6] ^assss^roaeai*. aa^assj&ts 
; f*srtieafi2»traa**i«»afi8»«:©ffia>sif 



(6) 



II:S?U^ffi8ra&S©j!><»3;Ll\, fflHUUtfl: 
=**»©* 3 SS"^" h 'J «7ix©J: 5 £ I 

■cft<, #6ftfcfBfc)&*©!a4gi;&$£i6).t?Sfc 
©. ^<SSS;S&*©l&3fa£*t<T?#S©T'*&T?& 

So 

[0 0 4 7] *BB-ettB-t*#«ftBftj:L-cii. *»J 
-f&t. BWfltt7K'JxXTJI*BBa>B1b£fil±a£ 
*T?#BLT;tfX*»<fe*-*B(ttb*B. JQlft-r^irlft 
RTBtt* 'J XXT-;i/««tffirt"Caft:-r ftlETt 

n — 

^r1^©<fc3fci&»lil»&K<b7kfji. 'O-tzX 

h*x:/©*5«s3f»B»fc*B. &1bj»*Jk 

(sbbs) ©<fca<t/\py^<b^b*m. v 
>f^i-f^, y ^;u- t e r t -^f jn- -r ;ko 
«fc 3«tx— r^Hfr&Bfciftffclf 6*i*. $ felz^Stt 

[oo4 8] tt&7BBfttt?*« fF2Lfc«fcaicwai 

£■£*:©*>. aB&LTt&RrMtttf'Jxx-T^Se} 
ftLU£fefeMl=ftfl:LTftllttB*£ftd*«J:J: 

BBttfokB* / \ p t ><bttfl:*B« £ « 0) A< 

»*Ll\, C*i6©B;Sffll** ;§IS4Lf=&nJ311£#'Jx 
Xx*»B»*)MW*ttB*u ?BBBtt?atift 

[0 0 4 9] £f=^fi&;&)6m::|;J\ BRTffltttfyxx 
TA*&Ba£attettafc©a£l=**&£*t&l£ 
SfclMftBt?. fci:jltf7K'J?nbfl/:/3M8Bfcif©# 

ya-u^-r >bbb. jKyxx-TvwRfcifot&Rrsttx 
Tag»*Bng4t®;&#«B£-4-«:*Bi: lti*. n 

$ L 3 « *<®B LB«tl»ftfilc*BBBB^*3fcA» 



U S&l=to»»ttfcLTX*-A*»Al,-Cfflrt*B 
[0 0 5 0] C©fc#aftftB{ti: LTtt. Xf-Aia 
*ttl=fiK#*fr3±XI*X*-Aj&t«fc*J»T?fcS 0 j$ 

*i\ x^~A-cartjBj&BE»-rs**irtt. wssLfc 

BBBB+jfttf ttt*%*B»»B***a^* 
TA/Lfett, *T«E Cfct il«y-5?E0. 0 4MP 

BTfloxr-tnB'Mtiii-rs. we, i»*at?x 

^-A©E$£E CfctxIfO. 08MPa§S3 L 
T. 7BBBtt?e&n£££««J:i:tl=tk?n±'* 

L«)Tf67afiE}B«: i: f * C t *<"C? # So 
[0051] «feTBBBtt?«. t^UBHH 
KAftT, SB. ^U^AHw^Stttfx* 

X. EALfc#X©£BSTI::«M$f S^fC, ^tiSB 
Bit?©, *£-C©£flB£AKft©BB4]£J:U** 

T#b*ifcSEj&fiEJBi*lro3l+§. tt*B±©»»tt©8 
BfcfcSB.B*l*4 0%GLt, £<|C5 0%Ul±, fcfr 
A,?< 6 0%m±T?ft*©A<ff*L<s !&5&$/><;i©|5 
BT-, »BI::ffi;h.fclliBtt*sS-*-4:Oa.S. 
[0 0 5 2] $fefa>£BfcKf*. 4:<l:*aitTT 
©TraBBttS^SBBfii:. &J:*20~40%S. 
er*&S©A<Sf*LL\ BSfcffi*<2 0 
A\ *f=l*4 0%^ix5t<Dlt C©lvf;h.©i§£|z 

*if*B*-r*fe**i*<fti:«„ *fcBB<bB*«4o% 

SS^StWttSK^EoT, |trl5©«t:ai~!&Mt-r'53S 
[0 0 5 3] ££jft»{*O!>£afl:S£±E&BA0!>B£ 

©<ii=ps-rsi=»4. a^©^a$sffl-f.s-tA<xt 

S. fci:S.tf, *5&«»a©»5&fi6»(*©«SftBA<a 
ttf*-*BJ:yt«t»»*lc|*, BBAB(4:«B9^6 

ffiSf £ d 1 4 if 1= * orBBfl:*t±B4*r ^»*itf 

[0 0 5 4] Sfc. ^J56^iS^©l6j&)iE©tt:©ieS<b 
**»lBfT*Bi:ifi^«*ta:. BSK if 

S^bSl*. fttB^TBBBtt^OBBftB^Bi: 
< , 0*I1S«J is K 7 i 2 1 BB«>BB«BI= 
BCTB£Lfe>WAfcftftfcHB»ftfcfr&**»&*i 

So 

[0 0 5 5] «BB»*i LT©aS*tl*» 
«flc«BLfc©%#B» B*-LT» TBBBB^ttifi: 
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mmn t =u <D%mitiznmx $zttt\z, bbb» 

[0056] 

^Lfccfc5(CB*X^<SJ IS K7121 mWLOm 
[0 0 5 7] £fc®Sl*. TE036T3afcaSLfc. 



B *XHJSft J I S K 6 7 6 7 fCfi/r® L 
Xs «aicj=y % ^fl|56Stt^a)«ffiS (g/c 
m3) % t$*lf§&&mm<D®B. (g/cm3) 
fc. 

[0058] 

[»2] 

^011 (g) 



(g/cm 3 ) = - 



B£*<DB<*8I (cm 3 ) 



[0059] *t % MTommm. jts«T*ssLfcs 

a*iii)Sj is a 9 5 1 1 izHf«a>*ajc*ftL 
r, *juml ftttttaaa/SBita* ssafi-20 

~+5 0°ca)^SeHt:a). 5%EiSg(kg/cm 
2) title. ^<Dg/hfilS 1 tg^fllS2i: 

frb. ttS2/Si**»fc. 

[0060] mmm<om& 
smtfcsas* (%> 

[006 1] 
[»3] 



mmm (%) =- 



X100 



[0 0 6 2] HJfe^JI 

TJI>*«B MV7jr;Hot*ll*:7. 3M%. 
•MMbfcf— $a*1 5 3. 9<C, I VflO. 7 2] 3 0 
t?P*'J*hBxB*fc0. 3liat, I 
■ V-y0. 0 3B*»££flffl« [Pft : 6 5mm, 
L/Dtt: 3 5] fcttBU X^>Ja-©@|£B5 0 r 
pm, /<U;i,S£2 7 0-2 9 0°C<D&ftX%M. B& 
ft#6, /<Wb©B*lcft«LfcEA*fr&. B&flfc 
LT0^*> (n-^>/>fV^>=7/3) 

[0 0 6 3] o#ie ffiKttBaaftftt, /<u;k&* 
BKB&LfcTA^yX^BB CftB±fc< itso. 8 
mm(D/X;i/)d<1 5®. EB**ifct<D) (0. X)l 
SaUTfl LttLT*aa***fc©%. B*>lr2 0«fc 

i=«*Lfc^a*«"e»*PLfc. *lt, 3%aj**ifcx 

^*?*-l=*oT«KLT*BBBII»*Ba 
Lfco BBSttO. 1 4g/cm3t?ftofco 

[0 0 6 4] o^izccD^B^att^^HEffiiaesic 

A*!, ZiWt8**»ALtSW*0. 5MPa (>f 
-vE) IcflnELT, »a-C2R|«ft»Lfcfl!>%, BB 
Hl**«BIHM»*6»yBLrBBBrtfcA*i, £S£ 
ii^L/cXf-AJiAtt, B$&»rt0!>afi£6O~ 
7 0^ic^ori 20m S»B*t*fc. ::tflb 



4lfc*BBBIl*l*ltB2. 5mm. g£2. 5mm0 
BnttttTfcy, }g®gl*0. 06g/cm3 N BBft 

[0 0 6 5] otfKCOYBBBOTeBEttBHNH:: 
A*U E(tffiHt»ALTM«$0. 5MPa 
vE) fcAnELT, tta?5ft|HBftLfca>*. 8K§ 
»^6»yaJLfc^BBBB^SB%«e BHz*** 
tt**U J^Ojft&SOOmm, ilfi8 0 0mm, ift 
»M*»10mm, g*J¥^£l3 Ommfl), 
KT h 'JA(D«*t1 t LTO)BBttBtt$SB-r«fe«> 

0. 0 4MPa(DXf-A$10M, Ol*T?^r— i/E 
0. 0 8MPaa>X*-A*1 StMBk gALT^tlSI 

[0 0 6 6] Xf-AiA$S7ES0)s BBrtBttlcB 

tz 0 *Lrca>#gg-tM 00m «J# (ftsosaa 

0 4°C£TM§T) L/c<7>*»tK)p LT. BE**. 

ttflSitteO. 0 6s/ml % tt«bBttBB« a C2 
7. 9%, +I&B-C2 9. 2%-efcofco *fcIkB$f* 
8 1 %tfi»«:»»tt*«Lfco 

[0 0 6 7] »$&ja»(*0 5%E«BJ£l*TE0> 

its 2 /s 1 i*i. 2 5T*&or, aai=HB«<as- 
soffi^^Jixtt^ * *rt set *<Gtfg * *ifc. 
(5%e$s$£S) 
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-20°C: 2. 5kg/cm2 
0^ : 2. 3 k g/cm2 
2 3°C : 2. Ik g/cm2 
50°C: 2. 0kg/cm2 

%E«a**aSSLfci:C%TEO[>i:fcy(?*y. *0> 
ft*«Sii:«*ttS2fc^S#«)fcitS2/Sil*3. 1 

(5%£$g8&) 
-20°C: 5. 6 kg/cm2 
0°C : 3. 7 k g/cm2 
23t:2. 7 k g/cm2 
50^: 1, 8 k g/cm2 

[Hi] 



1 




[0068] 
[Si] 







ttttBM 




-20TC 


2.5 


5.6 


5%E88»a 
(kg/cm 2 ) 


or; 


2.3 


3.7 


23t: 


2.1 


2.7 


50"C 


2.0 


1.8 






1.25 


3.11 



aaicH^is < sff-soflwoMxttttSft-r « earn 
[hbomjucckm 

tan *&H<D£fti*u tt®wx'M&Ltz&Mmm£ 

1 Stt 



(51) Int. CI. 7 

B6 0R 13/02 
B2 9K 67:00 



tt»JG* 



F I 

B 2 9 C 67/22 



3D023 BA01 BA07 BB03 BB08 BB09 
BC01 BD01 BD03 BD08 BD32 
BD33 BE04 BE10 BE31 

3J066 AA01 AA23 BA04 BB01 BC01 
BD05 

4F074 AA65 AA66 BA37 BA38 CA22 
CA23 CA32 CA34 CA38 CA49 
CC03Y CC03Z CC04X CC04Y 
CC042 CC05Z CC22X CC32Y 
CC32Z CC34Z CC47 DA02 
DA08 DA24 DA35 

4F100 AH01 AK01A AK41A AK42 
BA01 CA01 DJOIA EJ02 
EJ39 GB33 JB16A JK05A 
JK10 JL16 JL16A YYOOA 

4F212 AA24 AA50 AB02 AE07 AGOI 
AG20 AH26 UA01 UBOI UF01 



